nervous system along the rostral-caudal and dorsal-ventral axes are discussed at length in this chapter. The formation of the neocortex from the pseudostratified ventricular epithelium is the subject of the next chapter. Light is shed on the mystique of proliferation of neuronal cells through an extended series of cycles culminating in death of a substantial proportion of young neurons, while the surviving neurons grow, differentiate, and become integrated into cortical circuitry. The chapter on neuronal migration lends itself to enhancing our understanding of the neurodevelopmental disorders such as heterotopia and lissencephaly.
The chapter on synaptogenesis is intriguing as it explores the organization of axonal projections between ensembles of neurons, and the formation and maturation of the synaptic contacts. Using the primary visual cortex of the macaque as the experimental model, the author distinguishes between early synaptogenesis, a robust neurodevelopmental process largely driven by intrinsic forces, and contrasting late synaptogenesis, a process requiring extensive environmental stimuli for its maturation. Additionally, the author addresses the concept of neuronal synaptic plasticity, a process of continuous reorganization of intracortical axonal arborizations and fine tuning of the neuronal circuits, particularly in early childhood. The chapter on neurotrophic factors in brain development addresses the role among others of nerve growth factor, brain derived neurotrophic factor, and a more recently isolated giant cell line derived neurotrophic factor. The role of these neurotrophic factors is better understood in the development of the peripheral nervous system, whereas it remains in its early stages of elucidation with respect to the central nervous system. Perhaps, one of the best chapters in this book is on neurotransmitters and neuromodulators. Whereas the genes determine the scaffold of the brain, these neuroactive chemicals orchestrate the detailed wiring of its neuronal circuits. They promote or amplify, and block or attenuate the micro electric signals passing through the neurons. The excitatory amino acids, glutamate and aspartate, and the inhibitory amino acids, gaminobutyric acid and glycine, are reviewed in depth in relation to their putative actions during fetal ontogeny, birth, and postnatal development. A brief chapter highlights the important role of astrocytes as a fuel source for metabolically handicapped neurons and as a glutamate sink for controlling the amino acid homeostasis within the synaptic clefts.
The three chapters on somatosensory, visual, and auditory systems bring us to the conclusion of the basic science coverage. The first of these chapters details the development of the pathways that transmit nociceptive, tactile, thermal, and proprioceptive information from the periphery to the cerebral cortex via synaptic connections in the spinal cord and brainstem. The chapter on the visual system reminds us of the importance of visual experiences and their effect on the development of the visual cortex. The whole process is competitive and experience-dependent, in that the synapses receiving information from the active eye dominate while those not so enriched wane. The chapter on the auditory system is special because of the adroit use of illustrations, both schematic and real, highlighted by the scanning electron micrograph of the rows of hair cells in the mammalian cochlea.
The clinical part of the book begins with a scholarly treatise on cerebrovascular regulation in the newborn infant. Gone are the days of measuring cerebral blood flow using microspheres, inert gas clearance, and indicator dilution F techniques with inherent limitations for application in humans; ushered in the past decade are new methods of Doppler flow mapping, near-infrared spectroscopy, single photon emission computed tomography, and positron emission tomography F techniques that can disclose the nuances of cerebrovascular autoregulation in the human neonate. With these insights, perhaps it may be possible in the near future to devise schemes for preventing germinal matrix hemorrhage and periventricular leukomalacia, sources of substantial morbidity among the preterm survivors. Noninvasive imaging of the brain of the fetus and the neonate receives a lot of attention in the following three chapters. Techniques such as ultrasonography, diffusion-weighted magnetic resonance imaging, and magnetic resonance spectroscopy are highlighted for their potential to delineate abnormalities of the brain resulting from diverse causes, including hemorrhage, asphyxia, infection, and metabolic aberrations.
The chapters on electrophysiology of the brain provide support to the contention that electroencephalography (EEG) must be considered as a basic examination in neonates with neurological disorders or high risk of sequelae. The yield of the electrophysiological information can be enhanced by recent advances such as digital EEG, amplitude-integrated EEG incorporated in what is known as cerebral function monitor, and EEG video monitoring. The text is supported by clear illustrations of normal and abnormal EEG in these chapters.
Hypoxic-ischemic encephalopathy, a major cause of mortality and neurological morbidity among both term and preterm infants, is the subject of next two chapters. The mechanisms of energy depletion, cell injury, and cell death, which include excitatory amino acids, calcium flux, oxygen free radicals, nitric oxide, specific genes, cysteine proteases, and growth factors, as well as inflammatory cells, cytokines, and chemokines are described extensively in the first of these chapters, raising the hope that with improved understanding of these mechanisms will evolve neuroprotective strategies of treatment. The clinical aspects of diagnosis, classification of severity, and potential interventions, including the recent strategy of hypothermia, receive attention in the second chapter. The aspects of brain injury that are unique to the preterm infant are described lucidly, albeit with not much illustrative support. The clinical part of the book ends with a discourse on motor development in health and disease. The final chapter on the effect of antenatal glucocorticosteroids on programming of the developing brain seems out of place in the scheme of this book.
This book has many strengths. With 36 authors from 10 countries, the production of this book is indeed an international endeavor. Much of the writing is clear, concise, state of the art, and thoroughly referenced. Thanks to the editors, some consistency in the coverage is maintained throughout the book, and needless redundancy, inherent in a multi-authored book, is avoided. The basic science part is particularly thought-provoking and should provide ample pabulum for future inquisition. This book does have a few weaknesses. Although the clinical descriptions of various neurological disorders are strong, the emphasis is mostly on diagnosis, and there is relative paucity of specific guidelines for treatment. A case in point is the lack of description of anticonvulsant therapy for neonatal seizures. As a clinical guide, therefore, this book is likely to be less useful to a clinician in the trenches. A set of color pictures incorporated in this book is placed rather randomly within its covers. The impact of these pictures is lost as one attempts to make a connection between each picture and the related text located elsewhere. Despite these caveats, this book should appeal to a host of individuals, among them neonatologists, neurologists, basic neuroscientists, radiologists, and electrophysiologists. With the concepts elucidated and the thoughts raised in this book, there is hope for the Promised Land in which the brain of the fetus and the neonate is protected and their developmental potential optimized.
JAYANT P. SHENAI Department of Pediatrics Vanderbilt University Medical Center A-1026 Medical Center North Nashville, TN, USA
